DNA damage, repair and photoadaptation in a Xiphophorus fish hybrid.
Exposure to sunlight is responsible for most cutaneous malignant melanomas in the human population. It is very likely that DNA damage is an initial event in melanomagenesis, however, the role played by this damage is an open question. To this end, we used a hemipigmented F(1) hybrid of the fish genus Xiphophorus and HPLC tandem mass spectrometry to examine the effects of melanin on the induction and repair of the predominant UV-induced photoproducts formed in skin cell DNA. We found that heavily pigmented skin cells had about half the damage of nonpigmented cells and the relative induction of the major photoproducts was independent of the degree of pigmentation. The efficiency of photoenzymatic repair was the same in nonpigmented and pigmented areas of the fish. We found no evidence of residual damage at 10 days after the last exposure. Most striking was that repeated exposure to multiple doses of UVB caused a very significant photoadaptive response. Rather than an accumulation of damage after five doses of UVB we saw a significant reduction in the amount of damage induced after the final dose compared with the initial dose. The relevance of these observations is discussed in the context of melanoma susceptibility and UVB thresholds.